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Field of the Invention 

5 The present invention concerns Improvements in and rdating to matb^^ protectors 
and prtMdes methods and means for monitoring the integrity of a mattress protector 
to determine if bodily fluids have penetrated fivough to the m^ress. 

Bactcaround to the itiventton 

10 

Hospital nfiattresses form the platfbmi for delivering routine care to patients. In 
recent years increasing attention has been paid Id their spedRcstions, including th^r 
^ity to Improve oomfbrt for patients, prevent pressure ulcers, appropriately 
stabilise patients with fractures or following surgery, reduce the risk of rolling off the 

15 mattress, and facnitate nursing management of the patients including idletlng. A 
further requirement ia that mattress covers be Impenetrable to body fluids so that the 
Inner core, 'which usually comprises a composite of foams, dcjes hot become 
contaminated. Once the Integrity of the cover has been (breached (technically known 
as "strlke-tiirough"), the potential for the maitrass core to tTecome a medium for the 

20 growth cf bacteria and fungal spores Is high. The combined presence of moisture, 
Infectious agents and the warmth continuously generated by the muHipie users of 
the mattress is an Ideal incubation environment for pathogens. 

In Septemt>er 1988 the Medical Device Agency, issued a Safety Notice (MDA 
2S SN1999 (31) alerting hospitals of the hazards to staff and patients assodated witti 
mattrseses in poor oondiOon. In recent years procedures for supplying and servicing 
mattresses In hospltEds have changed. Tradiilonatly nursing s^ have ordi^red, 
deaned .and audited the ooruSUon of mattresses* but with Increa^'ng pressure on 
their time, non-patient oontact activftles such as mattress managmnent are being 
30 incaeadngty devolved to non-nursing staff. The UK is leading Europe In the 
impIementaCion cf lotai mattrsss managemenT and '^dtal bed managemenf 
Gontradts where the manufacturer/distributors of hospital mattress are contracted to 
supp^ nnattresses ag^nsi dNcal and technical spiecifications. These specifications 
are led by the NHS Purchasing and Supply Agency (PASA). 

35 
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Under th«e arrangements oonir^^ undertake the responsibilHy of not on(y 
supplying hospital mattresses knjt dl^ audtting their condition, ensuring that worn or 
liking maiiresses are withdrawn and replaced. At present this entaOs technJctena 
5 undertaldnig a "sw^ep"* through the hospital inspecting mattresses Indtvidualiy, 
physi(^IIy cheddng for deterioration of the me(^nicai support diarac^erisfic^ of the 
mattress core, and inspecflng for evidence of "strike-through". This Is a very 
unpleasant process and may afso represent a potential health and safety risk to staff 
under^king the audits. 

10 

This invention seeks as one objective to provide a new technology to enable 
mattress audit technicians or hospital staff to determine whethsr a mattnoss cover 
has leaked at any time in the mattress' service, v^^thout i^oving the cover. 
Avoiding ttie necessity of removing the mattress cover both sbnplifies the task and 
1 5 reduces the risk cf infections spreading. 

Summary of the inviention 

i 

20 According to a first aspect of the present Inven&on there is provided a mattress 
" protetSor to shield a mattress or mattress cone from body fluids, the protector 
comprising a substantially fiquklHlmpermeabie c^ver for tfie mattrsss or mattress 
core and a detector witfiin the cover or below or In an under layer of the cover to 
detect body fluid that has passed into or through the cover. The protector may be 

25 separate frow or Integral with a mattress and. In the latter <^se, may comprise all or 
part cf the casing that envelopes the mattress core^ The substantially liquid- 
impermeable Cover is preferably breathable. 

In a fkst prefened emt>odiment of the invention the cover is a transparent cover for a 
30 mattress with an InterJayer or under-layer, suitably an absortiant undeHayer, 
having a dys that is actuated by a body fluid to provkfe a visual Indication of 
presence of the body fluid. The inter- or under-layer is preferably impregnated with 
fte dye. 

35 The dye is prefensbly unaffected by water vapour. However, If boc^ fluid suc^ as 
' urine penetrates through the mattress, indteatoria in the dye will show through the 
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transparent cover. An indicotor ^edfic to urine and unaffected by water (many of 
whidh are comm«vdaOy avallabla and are used, for exainp\&, to expose urination in 
swimming pods) is advantageous, since water vapour may l>e present in the 
mattress during oonecl functioning of the cover, where the cover is spedfied to be 
"breaOiat^", i.e. transmits water vapour. 

Preferabiy, the absorbent layer is made from a stretchabte material, sintably crepe 
or similar, in order to minimise perturbafion of the cover streteh properties. 
Alternatively. Indslons could be made In the absorbent sheet, simila- to those In 
lattice pastry or expanded sheet m^l, so as to ailow stretch in ^ Sheet material. 

In a second preferred embodiment of the Invention, instead of having a dye-based 
defector the detector comprises an appar^us that monitors electrical condudivify. 
This suitably usee electrically conductive threads or fibres such aa. for example, an 
electrically conducBve yam (eg. silver plated hylon), fonmlng rows or a matrix over 
tfie inter- or undsp-layer. Suitably the threads form the warp or wefl of a thin flexQsto 
woven under^ l^yer. 

Prefeiabiy the matiiess In this second embodiment is fitt^ with a small processor, 
preferably a micro-piocessor. which monitors the electrical conductivity between 
neighbouring condudjve threads in ^ serving layer and records any dtange. 

In the event of a leak of Ionic (electrically conductive) fluid, se all body fliu'ds are. a 
short circuit tietween threads win be detected and recorded. The micro-processor 
may have a very low power consumption and could be battery-powered and b& 
intenogated using an inductive link by an external device to determine if ai^ leak 
events had occurred. 

Brief DeamrSpttoH of the Drawiiw» 

The pr^feired enntodimente the present Inventkm will now be more parSculariy 
described by way of ^(ample with reference to the aoocxnpanylng drawings, ^ 


wherein: 


Figure 1 is a secfionai view of an end of a rriattress encased in the rnattress 
protector of the first preferred embodiment; 
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Rgure 2 is ao isometric view of a maffiress encased in a nrtattress protector of the 
second pieferred embodiment, showing 1he outer cover part oul-away to vi^ the 
matrix of electricaily oonductive yam that undeifles the outer coven and 

Hgure 3 is a schematic droutt diagram fbr the electrical oonducfMty-based detedor . 
or the second preferred embodiment 

DescrlDtton Of the Pmfferred Embodiments 

In toe first preferred embodiment. Illustrated In Figure 1. a fransparsnt cover 3 is 
provided for the mattress 1, with an absorbent under-layer 2 impregnated wftti a dye 
that Is activated by a t>ody fluid such as urine but not by water vapour, ff unne 
penetrates through the mattress indicators In the dye show thft>Udh the transparent 
cover. An indicator specific to urine, or rather spedRc for organic compounds such 
as urea or glucose present in urine. Is advantageous, ^nce water vapour may be 
present in the mattr^s dur&ng conecl funcfiming Of the cover. Many mattress 
covers are spedfied to be "breathable", Le. they transmit water vapour. 
AltemaMy, a mdsture-sensitive dye sensitive to a threshold level of moisture 
greater than that prevalent as wafer vapour may be used. 

The absort>ent iay^ Is here ab^h^e, eulteb^ being made from a stretchabie 
fabriq eg a crepe-style material, or is incised/ partitioned. In onler to minimise 
perturbation of the cover stretch properties. 

25 

ih the second preferred embodiment illustrated in Figures 2 and 3, threads of 
electrlcai^ conductive silver plated nylon yam are used forming the warp or weft of a 
thin flexible woven under layer 6 of the mattress protector beneath the substantially 
liquid impermeable shielding layer 5 of the cover. The mattr^s 4 is fitted with a 

30 smalt microprocessor 7. which monitors the electrical conductivity between 
neighbouring conductive tiir^t^ 12, 13 rn the sensing layer 6. En the event of a leak 
of ionic (dectricaily conductive) fluid, a short drcuit between threads is detected via 
the threacte 12.13 and recordj^ by the nticroprooessor 7. The microprocessor 7 has 
a very low povmr consumption and is thu:^ batt&y powers and entirely self- 

36 . contained, it can be biterregated using an inductive iinic by an extern^ device to 
determine if any teak 4^ents had ocsin^ed. 


10 


15 


20 


;21-NOU-a003 '17S04 FROM SOMMERUILLE fiND RLBHTON 
> » 


TD PftTENT OFFICE 


P. 09 


5 

Referring to Figure 3, a battery 8 supplies power to the microprocessor 7 as well as 
supplying positive end negative threads 12 and 13 respectively. The presence of an 
^ecfro^ su<* as urine 10 causes a short drcufl between the two ftreads 12 and 
13, so changing flie high/low stete monitored at cSgJtal frijiut 11 to the 
microprocessor 7. This event Is stored In Oie mennory of the micropmcessor 7, 

At some subsequent occasion, the assembly fe Inteirogated by means of a radio 
wand, ttie signal of wWcdi is picked up by antenna 14. This causes the 
microprocessor 7 to respond v^h an appropriate signal to indicate whether a short 
h» Qccajrred at any time in the past. 

This remote intenrogaton of the microprocessor 7 can take place using conventlona! 
RF!D technology, without the necessity of removing tfie mattress cover S (so 
causing a spread of infection}, or even the bedclothes. 
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Claims 

1* A mattress protector to shield a mattress or mattress core from body fluids, 
5 the protector oonnprising a shielding cover for the mattress or mattress cxxre 

and a detector within tiie cova- or beTow or In an under layer of the cover IS 
detect body fluid that has passed into or through the cover, 

Z A mattress protector as daimed In Claim 1, wherein the cover Is a 
10 transparent cover for a mattress with an Inter-layer or under-iayer having a 

dye that is activated by a body fluid to provide a vfsual Indication of presence 
ofthebodyfluld* 

3- A mattress protector as dafrned In Claim 2, wherein the dye is not reactive to 
15 water vapour. 

4. A mattress protector as claimed in Claim 3, wherein the dye is specifically 
reactive to one or more organic compounds in urine, and^or other ipody 
fluids. 

20 

5. A mattress protector as daimed in any preceding claim, wherein the inter- 
layer or underHayer Is absort^ent 

e. A mattre^ protector as daimed in any preceding claim, wherein the inter- 
25 layer or u^der^aye^ is made from a stretchable material or has incisions or is 

otherwise adapted to stretch. 

7. A mattrass pratector as daimed In Claim 1p 5. fl or 7. wherein Ihe detector 
con^nisra electrfcally conductive ma^al in w associated with the inter- 
30 layer «- under-layer whereby the detector responds to changes in electrical 

oonducii vity to d^ct body fluid that has passed through the cover 


35 


8. A mattress pratector as damned In Claim 7. wher^^n the detector comprises 
eledricaliy conductive threads or fibres. 
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9. A mattress protector as claiined in Claim S, wherein the electrically 
conductive threads or fibres are oonfigured in rows or a matrix over tha intar- 
iayer or under-layer. 

5 10. A mattn^s protector as dalmed in Claim 8 or 9, wherein the electrically 
conductive fhneads form the warp or weft of ihe Inter-layer or under layer. 

11. A mattr&sa , protector as claimed in Ctetfm 8. which further comprises a 
processor which monitors the electrical conductivity between neighbouring 

10 conductive threads so that in the event of a leak of ionic (electrically 

conductive) fluid Into or through the mattress protector^ a short circuit 
between threads will be detected and recorded. 

12. A mattress protector as claimed in Claim 11, wherein the processor is a 
15 mtcroprocessor integrated with the protector and adapted to be interrogated 

by an external device lo detemiine if any leak events had occurred. 

13. A -mattress protector as daimed in Claim 12, wherein the mlcroprbce^^r is 
within or below the cover and is adapted to be interrogated by an inductive 

20 link. 

14. A mattness protector as claim&J in any preceding claim in combination with a 
mattress. 

25 15. A mattrees core encased In a mattress protector of eny of Qaime 1 to 13. 

16. A medtrese protector substentialty as hereint>^re described vrith reference 
to ttie aooompanying drawings. 


30 
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ABSTRACT 

Mattress Protection 

5 

The present invention seeks to addr^s the chronic and worsening proHSft of 
mattress management in hospitals by providing a mattress protector to shield a 
mattress or mattress t^re from body fluids, the (^lector not only comprising a 

shielding cover for the mattress or mattress core but also a detecfcr in Intsr- 
10 or under-layer of the cover to detect body Huld that has passed into or through 
the cover. 

The detector may be diemical, wftti the covw being a transparent cover and the 
under-layer being absorbent and having a dye that is activated by a body fluid to 
15 provide a \dsual indicafion of prince of the body fluid. 

In an attemaGve embodiment the defeector may be an apparatus monitoring 
electrical conduclivfty. This suitably uses threads of electrically conductive yam 
fomiing either the warp or weft of a thin flei&le under layer of the protective 
20 cover and which dre linked to a smaB processor which monitors the electrical 
conductivity t>etween neighbouring condudSve threads in the sensing layer. 

FIGUi^E 2 
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Figure 3 
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